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Abstract
This article approaches several different methodologies for 
calculation of the RAROC (Risk Adjusted Return on Capital)
for Brazilian banks. Two questions gave reason to the study: 
whether the application of different methods for calculation of 
WKH 5$52& ZRXOG JHQHUDWH VLJQLÀFDQWO\ GLIIHUHQW UHVXOWV"
and checking what is the connection between the RAROC and 
WKHJHQHUDWLRQRIHFRQRPLFYDOXHPHDVXUHGE\WKH(9$(FR-
QRPLF9DOXH$GGHGIRUWKHODUJHVWEDQNVZLWKRSHUDWLRQVLQ
%UD]LO" 7KH IROORZLQJ PHWKRGRORJLHV IRU YHULÀFDWLRQ RI WKH
RAROC were applied: Buch’s Method (2011); Prokopczuk’s 
Method (2006); Prokopczuk’s Method (2006) with application 
RI WKH9D5WHFKQLTXH6DXQGHUV·V0HWKRG&KDSHOOH·V
0HWKRGDQGWKH6PLWKRQ	+D\W0HWKRGE\
applying these parametric and non-parametric statistics in or-




dicated. It is important to notice it only occurred in the case of 
the Bank of Brazil and it was concentrated in the comparison 
of the Creditmetrics models and in the methodology in which 
there is equivalence by the reference equity. 
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El rendimiento de los diferentes modelos de RAROC y su relación con la ge-
























the fair value of assets as one of its causes. That went together with a progressive 
erosion of the level and quality of the capital base. Monetary authorities were not 
VXIÀFLHQWO\DWWHQWLYHWRWKHIDFWWKDWEDQNLQJLQVWLWXWLRQVKDGEHHQH[SRVHGWRKL-
JKHUULVNVWKDQWKHLUFDSLWDOEDVHVZRXOGVXSSRUW6RPHEDQNVGLGQRWKDYHHQRXJK
reserves to sustain the liquidity of their operations. This was aggravated by the fact 
that the market started to be suspicious of the solvency and liquidity of banking 
LQVWLWXWLRQVWKXVWKHGHÀFLHQFLHVRIWKHEDQNLQJLQGXVWU\ZHUHTXLFNO\WUDQVPLWWHG
WRWKHUHVWRIWKHV\VWHP7D\ORU
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6LQFH6FKXPSHWHUHPSKDVL]HGWKHLPSRUWDQFHRIEDQNLQJLQGXVWU\IRUWKH
HFRQRPLFGHYHORSPHQWDQGJURZWKRIFRXQWULHVVHYHUDOVWXGLHVZHUHFRQGXFWHG








This article approaches an investigation that involves both ideas commented in the 
DERYHSDUDJUDSKVWKHLGHDWKDWJOREDOÀQDQFLDOFULVHVDUHLQWLPDWHO\FRQQHFWHGWR
WKHSRRUPDQDJHPHQWRIEDQNLQJOHYHUDJHDQGWKHLGHDWKDWWHFKQRORJLFDOHYROX-
tion applied to banking management is an important factor of economic develop-
ment. 
,QRWKHUZRUGVWKLVUHVHDUFKFRPHVDJDLQVWFKHFNLQJWKHUHOHYDQFHRIDFFRXQWLQJ
information to evaluate the creation of economic value added as has been recogni-
]HGLQWKHFRQWH[WRIIXQGDPHQWDODQDO\VLVRQWKHFDSLWDOPDUNHWDVGHPRQVWUDWHG
by Kothari (2001).
The focus of the study was a banking performance indicator named RAROC 
(Risk-adjusted Return on Capital). Two questions gave reason to the study: (a) 




Banking authority in Brazil and the Basel accord
7KH&HQWUDO%DQN RI%UD]LO SHUIRUPV WKH UROH RI DXWKRULW\ IRU ÀQDQFLDO LQVWLWX-
tions in Brazil. On August 29thWKH&HQWUDO%DQNSXEOLVKHG5HVROXWLRQ
approaching the procedures and parameters related to the implementation of the 
Internal Capital Adequacy Assessment Process to guide the banks with operations 
in the country. The adequacy of the capital of banks is an essential initiative set 
IRUWKLQ$FFRUGV%DVHO,,DQG,,,LQZKLFKWKHHGLWLRQRIWKHUHVROXWLRQLVSURSRVHG
with provisions on the implementation of capital and management structures by 
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WKHLQVWLWXWLRQVVRWKDWWKHVHDUHDEOHWRPDLQWDLQMXGLFLRXVFDSLWDOOHYHOVGHYHOR-






group of necessary frameworks. 
7KHRSHQQHVVSURYLGHGE\WKH%DVHO,,&RPPLWWHHLQWKHVHQVHWKDWEDQNVDUHDEOH
WRGHYHORSLQWHUQDOPHWKRGRORJLHVIRUWKHPDQDJHPHQWRI&DSLWDODW5LVNGRHVQRW











WR DWWDLQ ERWK WKHVH JRDOV EDQNV HVSHFLDOO\ WKRVHZLWK LQWHUQDWLRQDO RSHUDWLRQV
VKRXOGDFFRUGLQJWR5\PDQRZVNDKDUPRQL]HSDUDPHWHUVDQGUXOHVLQDG-
GLWLRQWREHLQJWUDQVSDUHQWLQWKHGLVFORVXUHRIÀQDQFLDOLQIRUPDWLRQDQGLQWHUQDO
assessment methodologies. They should also watch over the quality of their assets 
DQGPDLQWHQDQFHRIOLTXLGDVVHWVVXIÀFLHQWWRHQGXUHPRPHQWVRIHFRQRPLFFULVHV
:RUWKLQJWRQDQG:HVWDUJXH WKDW WKHUH LVDSURVSHFWRIDJOREDO WUHQG WR
ÀQGQHZPHWKRGVWRHYDOXDWHULVNDGMXVWHGUHWXUQVDVWKHWUDGLWLRQDOPRGHOVHQG
up getting overly supported in coming past accounting data and do not take into 
account the minimum return for the shareholder.
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The RAROC Methodology
The adoption of the RAROC as a management tool is a decision to be freely made 
E\HDFKEDQN%XWWKHGHÀQLWLRQRIJLYHQSDUDPHWHUVVXFKDVWKHPLQLPXPFDSLWDO
requirement and the disclosure of information on risk are guided and demanded by 
the Central Bank of Brazil. The RAROC is an indicator adopted by banks world-
ZLGHDFFRUGLQJWR%XFKEHLQJDOVRUHFRPPHQGHGE\WKH%,6,WVVWDQGDUG
formula created by Bankers Trust is given below:
                                                                                
(1)
(TXDWLRQVKRZVWKDWWKH5$52&LVWKHUDWLREHWZHHQDULVNDGMXVWHGUHWXUQPH-
asurement and the measurement of capital allocated. Despite the Basel Accords 
JXLGHOLQHVVHYHUDOVWXGLHVDQGSURSRVDOVHPHUJHGDGGUHVVLQJZKLFKZRXOGEHWKH
best return and capital measurements to be employed in the calculation of the 
RAROC.
The originally proposed formula considered the equity capital as the capital of 
choice. But the Basel Committee designated present equity as the denominator of 
WKH5$52&IRUPXODDQG5HIHUHQFH$VVHWV$QGWKH&RPPLWWHHDOVRHVWDEOLVKHG
that it should be composed of two types of bank capital: Level I Capital and Level 
,,&DSLWDOZKLFKVXPH[SUHVVHVWKHWRWDOFDSLWDOFRPSRVLQJWKHGLIIHUHQWW\SHVRI
portfolios operated by the bank. Level I capital is the capital reserved to contrapose 
WKHUHJXODUFRXUVHSRUWIROLRZKLOH/HYHO,,FDSLWDOFRQVLGHUVWKHDVVHVVPHQWUHVHU-
ves and subordinate debts.







                                                                                    
(2)
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9D5 9DOXHDW5LVNPRGHO FDSDEOHRIPHDVXULQJ WKHPD[LPXPFDSLWDO DPRXQW
WKDWFRXOGEHORVWLQDJLYHQSHULRGZDVSURSRVHGIRUWKHFDOFXODWLRQXQGHUDJLYHQ
VWDWLVWLFFRQÀGHQFHOHYHO




                                                                    
(3)
:KHUH













culation is given by:
                                                                                                
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:KHUH
AR: is the annual return by monetary unit borrowed;
8/LVWKHXQH[SHFWHGORVVUDWH
/*'LVWKHSHUFHQWDJHRIORVVIRUGHIDXOW
Chapelle et al. (2008) proposed the calculation of the RAROC as a ratio between 
WKHHFRQRPLFSURÀWDQGWKHHFRQRPLFFDSLWDOJLYHQE\




                 
:KHUH
6SUHDGLVWKHGLIIHUHQFHEHWZHHQIXQGLQJDQGLQYHVWPHQWUDWHVORDQV
Additional Rates: other rates that add to the basic spread rate; 
PDD: Provision for Doubtful Debts;
(/([SHFWHG/RVV
Costs: Bank’s operational costs.
(TXDWLRQFDQEHVXPPDUL]HGDV
                                                                         
(8)
For calculation of the RAROC based on equation 8 the regular course portfolio is 
FRQVLGHUHGWKDWPHDQV/HYHO,&DSLWDODQGWKHH[SHQVHVIURPWKLVSRUWIROLR
7KH%,6UHFRPPHQGVWKDWWKHFDOFXODWLRQRIWKH(FRQRPLF&DSLWDOHTXDWLRQLV
done by means of a methodology named IRB (Internal Rating Basel). By this me-
WKRGRORJ\WKHHFRQRPLFFDSLWDOLVUHSUHVHQWHGE\DEHWDGLVWULEXWLRQZKLFKPHDQ
LVHTXDOWRWKHH[SHFWHGORVVDQGWKHVWDQGDUGGHYLDWLRQLVHTXDOWRWKHXQH[SHFWHG
loss. The Basel Accord established that the economic capital is given by a multiple 
RIWKHXQH[SHFWHGORVVDVSHUWKHH[SUHVVLRQ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                                                                                 (9)
$VWKHXQH[SHFWHGORVV LVWKHVWDQGDUGGHYLDWLRQIRUWKHH[SHFWHGORVV 
LWVYDOXHFDQEHGHWHUPLQHGE\WKHH[SUHVVLRQ









6PLWKRQDQG+D\W SURSRVHGDZD\  WRFDOFXODWH WKH5$52&DVD UDWLRQ
EHWZHHQULVNDGMXVWHGFDSLWDODQGHFRQRPLFFDSLWDODVSHUWKHH[SUHVVLRQ
                                                                                (11)
:KHUH
The Risk-Adjusted Return is given by:
                          (12)
$QGWKH(FRQRPLF&DSLWDOLVJLYHQE\
          (13) 
The RAROC and the generation of economic value
&RQWUDU\ WR FODVVLFÀQDQFLDOSHUIRUPDQFH LQGLFDWRUV WKH(9$ (FRQRPLF9DOXH
Added) is a type of economic performance indicator that provided good parame-
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WKHFXUUHQWUDWHDOORZLQJZKHUHQHFHVVDU\IRULQVXUDQFHLVJHQHUDOO\FDOOHGKLV






be incremented without insertions of any other capital; if other capital is invested 
in other projects that produce more than the total cost of capital; and if the capital 
is diverted or removed from negotiable activities that do not cover their own costs 
RIFDSLWDO7KLVPHWKRGRORJ\RIFDOFXODWLRQRI(9$IURPWKH5$52&PRGHOZDV
also successfully employed by Naimy (2012) in Lebanese banks.
7KH(9$LVFDOFXODWHGDVSHUWKHH[SUHVVLRQ
                                                           (14) 
:KHUH













                                                                            (16)
Fabiano Guasti Lima, Sant Clair de Castro Junior, Tabajara Pimenta Júnior y Luiz Eduardo Gaio
96 Contaduría y Administración 59 (4), octubre-diciembre 2014: 87-104
Then:
                                                         
$VVXPLQJWKDWIRUÀQDQFLDOLQVWLWXWLRQVWKH,QYHVWHG&DSLWDOLQGLFDWHGLQHTXDWLRQ
14 can be considered equivalent to the Risk Adjusted Capital and assuming that in 
HTXDWLRQWKH123$7LVJLYHQE\HTXDWLRQWKH(9$YDOXHFDQEHREWDLQHG
WKURXJKWKHH[SUHVVLRQ
                                                   (18)
Naimy (2012) states that although it may be simple compared to that when the 
5$52&H[FHHGVWKHFRVWRIFDSLWDOKDVEHHQDGGLQJYDOXHWKHUHLVHYLGHQFHWKDW
this result shows that although there are different approaches to measuring the 




both performance indicators for the largest banks operating in Brazil.
Results
The RAROC calculation for the largest banks with operations in Brazil (Bank of 
%UD]LO%UDGHVFR,WD~DQG6DQWDQGHUZDVEDVHGRQWKHVHYHQPRGHOVSUHVHQWHG





RAROC based on Buch’s Method
Base Year 2010 2009 2008 2007 2006 2005 2004
Bank of Brazil     0.3089 0.2623 0.2084
,WD~8QLEDQFR 0.2316 0.2164 0.2183  0.3032  
Bradesco 0.2306   0.2423   0.2326
6DQWDQGHU   0.1011 0.1910   0.3620
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7KHYDOXHVLQWDEOHUHSUHVHQWWKHPRGHOFKRVHQDVEHQFKPDUNLQWKLVVWXG\DQG




provided in this methodology.
Table 2
RAROC based on Prokopczuk’s method
Base Year 2010 2009 2008 2007 2006 2005 2004
Bank of Brazil 0.2309     0.3929 0.3011
,WD~8QLEDQFR 0.4008 0.2613  0.4684   
Bradesco  0.3911 0.1392    0.4293








losses and earnings are compared with the percentage of cases in which the result 
ZDVRIIWKHSUHHVWDEOLVKHGOLPLWVIRUPD[LPXPORVVDQGWKHUHVXOWZDVVDWLVI\LQJ
as observed in the risk reports charts.
Table 3
RAROC based on Prokopczuk’s method with the VaR
Base Year 2010 2009 2008 2007 2006 2005 2004
Bank of Brazil   1.2689 0.6960   1.2222
,WD~8QLEDQFR  0.2864   0.3820  
Bradesco       
6DQWDQGHU 0.2661 0.2340 0.3190 0.3691  0.6463 
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The theory used for calculation of the RAROC in this variation of the methodology 
IROORZVWKHVDPHSURSRVDOE\3URNRSF]XNKRZHYHUWKH&UHGLWPHWULFV70
PHWKRGLVXVHGDVDEDVLVIRUFDOFXODWLRQRIWKH9D5,QWKLVPHWKRGRORJ\WKHFDO-






RAROC by Saunders’ method
Base Year 2010 2009 2008 2007 2006 2005 2004
Bank of Brazil 0.2368 0.1248 0.2321  0.1038  
,WD~8QLEDQFR  0.0903 0.2206    0.8310
Bradesco   0.1100 0.2902  0.8901 0.4919





number of business days and the proportions lost by default. 
Table 5
RAROC based on Chapelle’s method
Base Year 2010 2009 2008 2007 2006 2005 2004
Bank of Brazil 0.2234  0.2821 0.2112 0.2916  0.2160
,WD~8QLEDQFR 0.2141  0.1921 0.2862 0.2092  
Bradesco 0.1931 0.1982   0.2623  0.2190
6DQWDQGHU  0.1300 0.1033  0.1626  0.1962
7KLVPRGHOXVHVWKH/HYHO,&DSLWDOZKLFKLVWKHFDSLWDOUHVHUYHGWRFRQWUDSRVH
WKHUHJXODUFRXUVHSRUWIROLR7KHUHIRUHLQRUGHUWRDQDO\]HDQRSHUDWLRQZLWKRXW
considering assessment reserves and subordinate debts (items present in Level II 
&DSLWDOLWLVQHFHVVDU\WRWDNH/HYHO,&DSLWDODVWKH(FRQRPLF&DSLWDO5HVHUYH
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7KLVFDOFXODWLRQZDVIRXQGLQWKHULVNUHSRUWRIVRPHEDQNVDOVRWKHFDOFXODWLRQ
RIWKH5$52&EDVHGRQWKH/HYHO,&DSLWDOLVGHÀQHGDVWKH5$52&EDVHGRQD
regular course portfolio. 
Table 6
RAROC by Smithon and Hayt’s method
Base Year 2010 2009 2008 2007 2006 2005 2004
Bank of Brazil 0.1103 0.1162 0.0696  0.1442 0.1089 0.2368
,WD~8QLEDQFR   0.3401   0.0104 
Bradesco  0.0208 0.1919   0.4621 
6DQWDQGHU 0.0124    0.3206  0.1344






The results of the RAROC calculations were analyzed by using three different sta-




Parametric test of differences between means










Modelo Interno 0.068836   
CreditMetrics    0.040441
Basic Model for retour  0.241334  
Duration    0.101039
IRB 0.012609   
(TXLY35  0.020361 0.008260 
Cart. Normal   0.380826 
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The parametric test of differences between means applied in the banks researched 
shows that the vast majority of the RAROC methodologies do not present signi-
ÀFDQWGLIIHUHQFHV LQ UHVXOWZKHQFRPSDUHG WR WKHPLQLPXPFDSLWDO UHTXLUHPHQW
methodology. Only the calculations made for the Bank of Brazil and Bradesco 
SUHVHQWHGDVPDOOGLIIHUHQFH,QWKHWHVWFRQGXFWHGIRUWKH%DQNRI%UD]LOWKHGLIIH-
rence in the methodologies for Calculation of the RAROC presented differences 
when comparing the methodology of the Minimum Capital requirement and the 
5$52&PHWKRGRORJLHVZLWKWKH&UHGLW0HWULFV70WKH%DVLF0RGHO)RU5HWXUQ
DQGWKH1HW(TXLW\(TXLYDOHQFH0HWKRGDVIRUWKHFDVHRI%UDGHVFRRQO\XSRQ
comparing the Benchmark model with the PR equivalence model we notice a little 
difference when we observe the p-value; such  small differences  when we observe 
WKDWWKHSYDOXHLVEHLQJYHU\FORVHWRVLQFHLWZRXOGEHLQWHUSUHWHG




Non parametric Test- Wilcoxon










Internal Model 0.088864  0.088864 
CreditMetrics    
Basic Model for retour    0.349632
Duration    
IRB  1.000000 0.088864 
(TXLY35    
Cart. Normal   0.141926 
7KH WHVW VKRZHG WKDWDPRQJDOO WKHEDQNV WKHUHZDVQRVLJQLÀFDQWVWDWLVWLFGL-
IIHUHQFHZLWKRIVLJQLÀFDQFHEHWZHHQWKHFDOFXODWLRQPHWKRGRORJ\EDVHGRQ
minimum capital and the other methodologies in the study.
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Table 9
Non parametric test – Mann Witney










Internal Model 0.136206   
CreditMetrics 0.008684  0.008684 
Basic Model for retour   0.662686 0.248149
Duration  0.088662  0.088662
IRB 0.011011  0.028348 
(TXLY35 0.008684 0.028348 0.022410 0.088662
Cart. Normal  0.088662 0.248149 0.248149
7KHUHVXOWVVKRZWKHUHLVQRVLJQLÀFDQWVWDWLVWLFGLIIHUHQFHDPRQJUHVXOWVE\WKH
use of different methodologies for calculation of the RAROC. It does not occur 
only for the Bank of Brazil in the case of the CreditMetricsTM models and in the 
PR equivalence methodology. For all the other cases it was not possible to notice 
VWDWLVWLFDOO\VLJQLÀFDQWGLIIHUHQFHVLQWKHPHWKRGRORJLHVRIFDOFXODWLRQRIWKH5$-
ROC for the banks selected for the research.
Conclusions
7KH IDFW WKDWEDQNLQJ LQVWLWXWLRQVSOD\DQH[WUHPHO\ LPSRUWDQW UROH LQHFRQRP\
FDXVHGWKHGHÀQLWLRQRIUXOHVE\ WKHPRQHWDU\DXWKRULW\ LQRUGHU WRSUHYHQW WKH
banks from taking risks higher than their capacity to cope with them. Among the 
UXOHVDPLQLPXPFDSLWDOEDVHZDVGHÀQHGIRUHDFKEDQNLQFRQQHFWLRQZLWKWKH
portfolio of credit assets and others.
The research worked with the hypothesis of using the RAROC calculation metho-




some differences in relation to what is considered as capital base and different 
ways to verify the return. 
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This study evidenced that when the methodology based on minimum capital requi-
UHPHQWVLVFRPSDUHGWRRWKHUPHWKRGRORJLHVWKHUHDUHQRVLJQLÀFDQWGLIIHUHQFHV
H[FHSWLQWKHIHZFDVHVSRLQWHGRXW,WLVLPSRUWDQWWRQRWLFHWKDWLWRFFXUUHGRQO\
in the case of the Bank of Brazil and was concentrated in the comparison of the 
CreditMetrics+ models and in the methodology in which there is equivalence by 




in relation to the methodology adopted in the calculation of the RAROC.
&RQVLGHULQJWKDWWKHUHLV´ VRXQGQHVVµLQWKHPHWKRGRORJ\DGRSWHGDVEHQFKPDUNLQ
WKLVUHVHDUFKLWZDVSRVVLEOHWRFDOFXODWHWKHDFWXDOYDOXHDGGHGLQWKHRSHUDWLRQV
during the years researched. It is worthwhile emphasizing that this value added 
(9$LVGHPRQVWUDWHGDVDSHUFHQWRIWKHFDSLWDOEDVHRIHDFKEDQN
7KHFDOFXODWLRQRIWKH(9$E\PHDQVRIWKH5$52&LVQRWDXVXDOPHWKRGRORJ\
in the academic world; only a few researchers demonstrate this ratio. This research 
also intended to evidence that the RAROC may be seen as a consistent alternative 
IRUFDOFXODWLRQRIWKH(9$RIWKHRSHUDWLRQVRIÀQDQFLDOLQVWLWXWLRQV
+RZHYHUWKLVVXEMHFWGHVHUYHVLQGHSWKVWXG\DQGDVDVXJJHVWLRQIRUIXWXUHZRU-
NV LWZRXOGEH LQWHUHVWLQJ WRPDNH D FRPSDULVRQEHWZHHQ WKH(9$YHULÀHGE\
WKH5$52&PHWKRGRORJ\DQGWKH(9$YHULÀHGE\WKHWUDGLWLRQDOPRGHO6LPLODU
results were also found in the paper of Naimy (2012) for the Lebanese banks.
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